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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data errasure 
method capable of reducing minute band- to-band 

tunneling current occurring at the time of erasure, vo <-l IV) 

preventing the deterioration of a gate oxide film under a 
floating gate by hot carriers generated by this band-to- 
band tunneling current and micro-fabricating a cell. a cg 
SOLUTION: At the same time when the source diffusion 
layer 2 and the floating gate 5 are impressed by a 
voltage of 5 V and a voltage of -10 V respectively, the N 
well 8 and the P well 9 installed in a semiconductor 
substrate 1 are impressed by a voltage of 2 V between 

the source and the ground. By this, the band-to-band \ — 

tunneling current near the source diffusion layer 12 can \ ■ Pmh 
be reduced, deterioration of the gate oxide film 4 under j£ 
the floating gate 5 by hot carriers generated by this viub <m 

band-to-band tunneling current is prevented and the 
reliability is improved. 



vd cno 



i 



i 



Vnw(2V) 



vow am 



LEGAL STATUS 

[Date of request for examination] 24.10.1 997 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3175665 

[Date of registration] 06.04.2001 

[Number of appeal against examiners decision 

of rejection] 

[Date of requesting appeal against examiners 



04/08/2004 



Searching PAJ H 2 H ' *2l 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



04/08/2004 



ma*®wzf? up) 02) & H§ jH= & # (a> 



126494 

<43)£WB *PJ3U1^<KW£»5J!11B 



GDJntCL 1 
Q\ 1 C 
H01L 



je/04 

27/115 
21/8247 
29/788 
29/702 



P I 

G 1 I C 17/00 
H0 1L 27/10 

29/7B 



$2 1 C 
434 
37 1 





££?9 -291838 




00000*237 










(ZQtimB 


^9^(1907)10^240 










C72)*W# 
























C74)ffcSA 





VS <SV) 



CG 



0 PG 



7 — C 



V.ub f9f» 



8 : nr>-» 



1 

sa^i r u ^ >m«>n«>Hisa i **a**i*e*± 
h n - * **- h «? **S£9i^«f*a2tfc3sK«:' f- * 

fl* c?j&s€&c& lacDSti £ 5 rt. & c t *$*fl*£T-M33 
[ is;*® 2 ] hsest i $sa# p war* o . iaia 

Stt£*?fc*<. MEy-:MHWi:**fc«4«fc0fcflS 

nf»«ikm«wi«. kiwi was*. 'UiwartK: 

MWSav- *§«8£tfa52««3! K H >|Htt*W 

RUa92Wa9:fc*%ettafl araK9**Kt*. 
r- »M^^. 

fej£^iEO?§tt*^*, ■HB:a:/|>o-** f -HC*§i 

ft*^*, «6«:grr*fl[>«iHa>iiiitt«:?frfi3> 



2) i 1 - 1 2 6 4 9 4 

2 

*tilsa@iifftKM»2 way - ^siwiiCBSiaatt 

D - * >/- h KM»&£ &tt*9! 3 * fctf 4 Ka2 

Cig*3i7 ] bsib^ i jema^frsstcsraawft* 
ft. *&aw®«jia«cgir8a2«M'?*^K:iisas 

[^^^] 

[ 0 0 Oil 
[0 00 2] 

-chm&&& titer- *&tm i* *<r >*aw*sai££S'c 

r*. E P ROM <Elecrrka1 Prooranable Read Only M 

30 iA*. &5MWCf-*&m4kXZi>1b. ^5WSf*^S 

^'JiC^-^iSlfi&UK:**. ****** ^ Ul/^h 
P>^F25, Xi*F-N (Fcwler-kbrdh«iqi :7t^- 

[0 00 3] CflCJ:^^^-^**^^*^. •b.-Uft 
40 tft^T^MOSwaSCD-b^V-XkliSmil <«^.«ri 2 

[ o 0 o 4 ] * c r , y - ^^<i*ife< o fcjft***A» 
«H«nri'*. a6ti*@»^5 07 7 69 1^ 

so r. pa^U3>«tSEiJb«:NMTI«SrtifclWrA*y 



C3> 

3 

>yy- h 5±«:y- i^r^ssfft^e * >n,r hn- 
-h7, pavya>«6ii*eneft, vs. vd, 

VG. VsubCffiffl^MWftetvC^*. 
[0 00 5] C ©7 ^ * l/Ctt, V 

SKSVfSffrE^a*. VGfcl- 1 0VfSJS4>:MEE6 10 

JiL Ct^ 0 C<C£*<DS&fE«M*£!a7 tCSrT. CO? 

>yy- i-Tc-y- tmit mo>mm& ^sftici^ 

[000 6] 

h Aitfrov? < 3*. one < shafts ) r- 

K***« < W-Wt, KM h >* !• > 

1 0 0 0 7 ] *^C0SW4*, 7S%tt^S«tt2ttifi5 

h > * y > J: 7t^iT^ ? J-** »J 7*>V7 

D-*w >yy- hTC>y- F«tt8£*lt£t!-*C<!: 40 

[ 0 0 0 8 ] 

^ >fW«Ma®was i **a*w*g«±K:a5 i test 

* i > * y- h ±CC£t2 Jfi»&£/rb*C n > her y 



1 1- 12 6 4 9 4 

4 

(0009] Sfc. tWWMUDf- 0 
NMM&tt/C. 7a-tf>^-htWU iS7 

[ 0 0 1 0 ] *«Ufl>y- *ffi£*arcC*. J - **fc» 
1 0 0 113 

$n. $^tCC0CN«5x^8rttCP^x;U9/>^s£$n 

msp^^jkdAopa^v^vwsi^ic 
ti. Na^R6f»M:ate^6 a * v - * 2 1 f u 

Ku-<>tt:^3^liHl<D»igaP«?*^9±tc:, m* 1 0 
0 ASftoy- hBMUM «:/ror . n$ i 0 0 0-2 
0 0 0 AW$&o# y ^> y 3 & ^ 7 d - ^ < > ^ 
y- h5*HBdt3ti-c^*. ccd^u-^y > 

yy- 5 ±k#, Mi? 1 5 0 - 2 5 0 aucdkiui 
t> u < ti®itK/sftJtt/Kftii<og5sift^6a4 y 

-hMlfUI6^or. 3>ha-*y-F7 3WRH 
[ 0 0 12] g?£mfi&D-b.'UK*tf Jf^lS 

VD. y-h*EVG, P^^lSEVpv, N9sib 



[ o o 2 o ] a & M2&tt&&(c4Hr »r i*. n * + 4 

p * * *AMOS»a©7 ^ * f* * 'J 
[0 02 I ] 

hT»ffc»wWt*i»s. iHitttfrL-r&c&as'Cft 

ifc, CtlKJ:*?, Km >*M 



(5) 1 1-12 6 4 9 4 

s 

* [|9fi4>tm&Em] 

[93] «W«>S2fl)*fe«*iC4*tf*eiiai*E«>^ 
[04] *§m<D&l&lt&2<^i&Jmtc**tiZ&& 
10 [05] *m*#&#2tlZ7yv>z.jt*: l )<D\*0>& 

2 v-*4£«M 

20 4 *WS$ffc& 

5 7P-f 

6 y-KBiSfke 

7 swp-jUtw 

8 N-JxA 

9 P0*A 



[01] 



12] 



V8(-HVJ 



VB tStf> 



-: 



ce 



VO (CTQfl 



v» U b («» 



Vnw<?V> Vp*»UV) 



4 :*-MI 



v© - 



— 



i 



tB4] 





V9 


\T> 


VO 










r* 


IV 


$v 


PV 






Write 


•V 


IV 


l«V 


0*' 


ov 


av 




w 




-IBV 









(6) 



45K¥1 1-1264 



[@3] 



17] 





1 i — 1 L i 


l 
1 


i 







L 





Vfl 


YD 


va 


V«ub 


Read 


•V 


IV 


3V 


flV 




CV 


SV 


IGV 


ov 


Eitao 


JV 


OPEN 


49V 


OV 



r j 



[06] 
VG (-1 *V> 



VS (SV> 




1 



CO 



,6 



FG 



vd cra> 



Vivb <2V> 
1 - P&^>J3>ZSC 

7 : 3VH>— JH*-|- 



i — <: 

—k — 

Vtub (OND) 



t s v— 7 
3: fWi 

7 taWo-JKf-h 



3" 



